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Ohio, assignors to General Electric Company, 2 corpo-
ration of New York :

App]fcaﬁon March 17, 1951, Serial‘ No. 216,204
4 Claims. - (Cl 49—19)

Our invention relates to’ machines for blowing glass
articles and, more particularly, to glass blowing machines
which form blown articles from plastic glass while carry-
ing the glass along an extended horizontal path.

One particular species of machine to which our. inven-
tion relates. is exemplified by the glass blowing machine
shown in Patent 1,790,397, W. I. Woods et al., dated
January 27, 1931, and comprised of a plurality of end-
less beli-like conveyors or carriers moving continucusly
and contiguously along an operative run and adapted
to, advance the plastic. glass, .and including cooperating
blowing and molding elements at operative ‘relation to
each other and to the glass along said run.  If the most
common form of such machines, the plastic glass is in
the form of 4 continuous strip or ribbon flowing from
a furnace and is supporteéd by a flat horizontal surface
constituted by the operative run of an endless belt con-
veyor. - Openings at regular intervals along the length
of the conveyor permit portions of the glass ribbon to
sag; and blow heads and molds, located above and below
said conveyor on belt-liké carriers moving in “parallel
operative runs; expand and shape the sagging. portions
to the:form desired.’ That portion of the glass ribbon
-still retained by the conveyor after the formation of .the
articles is not directly“utilized, but must be refurned to
the furnace and remelted, so that-it constitiutes an un-

avoidable expense in this manner of blowing “glass arti-

cles. )
One object of our invention is to effect the blowing
of articles from a ribbon of glass in a manner which

will keep the unused. ribbon or cullet. at a minimum, 4

To this- end, ‘means are provided for "blowing articles
from very closely spaced. portions of the glass ribbon.
- Another object .of our invention is"to provide means

.. for ‘blowing articles at relatively short pitch. or center-
to-center distance from a ribbon of plastic glass to enable ;

small sized articles Such as miniature electric lamp . bulbs
to be blown from said. ribbon ‘without. excessive. cullet.
The" shortness “of the pitch of such glass blowing means

also ‘enables a greater number of heads to. be built into .-

a single machine’ with the result that highér rates of
production as well as greater economy are -experienced
by the use of such means. :

A salient feature of our invention is the mounting of
a plurality, of blow-heads ‘and mold carriers  in- groups
on’ respective individual links of respective - articulated
carriers. As herein illustrated, the blow-heads and mold
.carriers ‘are’arranged in.groups of .two.on the respective
links. - Still other’advantages of our apparatus.are pre-
sented by novel combined mold operating ‘and rotating
means; and readily separable coupling arrangements for
attaching the molds to said ‘means.
ments -comprising -our’ invention particularly adapt the

apparatus to'speeds of ‘operation much greater than pos-

sible" heretofore, ‘and enable ‘more satisfactory’ operation
of ‘the. blowing machine and also. more rapid ‘repair
thereof, S

-+ Further features and advantages of our invention will

The several improve-
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appear from the following detailed description and from
the accompanying drawing of a preferred embodiment.

In the drawing, Fig. 1 is a.sectional elévation, trans-
versely of a bulb blowing machine embodying our inven-
tion, showing the main drive stands and associated
drives for supporting and advancing the ribbon conveyor
and the blow-head and mold carriers; Fig. 2 is a vertical
section ‘on the center of one head of the machine show-
ing, in greater detail and at the moment of completion
of a glass bulb, the ribbon conveyor, the blow-head and

. mold carriers and the immediately associated operating

means; Fig. 3 is a perspective view of an orifice plate
and a link making up one section of the ribbon con-
veyor; Figs. 4 and 5 are perspective and elevation views,
respectively, of one of the links and asscciated means
making up the blow-head carrier; Fig. 6 is a plan view

".of one of the links and associated means making up the
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mold carrier; Fig. 7 is 4 side elevation on a larger scale
of two links and associated means of the mold. carrier,
the means associated with one link being broken sub-
stantially through the center to show operating elements
of ‘the two mold holding spindle assemblies associated
therewith; Fig. 8 is an exploded perspective view on a
still larger scale “of the head end of one of the mold
holding spindle asseémblies. and the adjacent end of one

. of the mold halves; and Figs. 9 and 10 are side and per-

spective views, respectively, of a mold triggering means
of one link of the mold carrier, said means being shown
in disengaged and engaged positions, respectively.

As in the operation of other ribbon machines herein-

_before referred to, a ribbon 1 of plastic glass rests upon

the ‘flat ~crifice plates of ‘a . ribbon conveyor 3 and. is
advanced horizontally along an operative run (in a direc-
tion toward the viewer of Figs. 1 and 2) between cor-
responding runs of blow-head and mold carriers 4 and
5, respectively. . All of these three major components,
ribbon conveyor 3, blow-head carrier 4 and ‘mold car-
rier 5, are in the form of endless belts or chains having
a course -of ‘motion which advances portions thereof
continuously along parallel runs and having a rate of
movement maintaining thé cooperative relation of specific
elements of each as shown. The glass ribbon 1 is placed
upon the horizontal surface presented by the succession
of orifice plates 2 of the ribbon conveyor 3 at the start
of the run, and ‘in the course of the advance of said
plates 2, the glass sags down through the orifices 6
therein. Further along the course of movenient, as is
usual in ribbon machines, the blow-head carrier 4 moves
a blow-head 7 down into cooperative relationship to-the
ribbon 1 and the opening 6 in the orifice plate 2, and
the mold carrier 5 brings the mold halves § and 9 up.
around the sagging glass of the ribbon 1. After the
blowing operation, the blow-head and mold carriers: 4
and 5 are separated from the ribbon 1 and the article
18 is broken from the unusable body of said ribbon 1
remaining -upon the upper surface of the ribbon con-
veyor 3. A more detailed explanation of the operation.
and cooperative functions of all elements of the machine
relating to our invention appears in the following dis-
closure which is separated into sections referring ‘to ‘the
ribbon conveyor 3, the blow-head carrier 4, and the mold
carrier 5,

The ribbon carrier

The ribbon 1 of glass in our preferred - embodiment
disclosed is carried by 'a succession of flat orifice plates

-2, each coupled to a'separate link 11 of the chain 12

of ribbon conveyor 3 and each having a pair of open-
ings or orifices 6 (Fig. 3) located along- the course of
movement- at the position of two successive heads of the
machine. The orifices 6, 6 in each plate 2 are spaced
at the same relation as adjacent openings ‘6, 6 in suc-
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cessive plates 2 in the conveyor 3 and in that arrange-

ment establish ' a -uniform succession of hedds in the -

machine. The paired arrangement of the orifices 6, 6
provides for-a very close relation between heads, which
is very desirable to the manufacture of small articles;
with less complex and more satisfactory machine con-
struction. Each orifice plate 2 is carried on a lip 13
and two upstanding studs 14, 14 on the bottom edge
of the link 11 of the chain 12 which follows a course
of movement determined: by four corresponding rollers
15 on the upper and lower ends of hinge pins 16, 16 at
opposite ends of each link 11, two corresponding rollers
17 on the upper and lower ends of a pin 18 extending
through said link 11 midway between the hinge. pins 16,
16, and a single roller 19 at the center of the back of
said link 11. During the operative run of chain 12 of
ribbon" conveyor 3, the rollers 15, 17 and 19 ride in
channels in a horizontal rail 20 extending longitudinally
of the machine, and during the return run of chain 12,
said rollers ride in corresponding channels of a second
1ail 21 laterally. disposed from the first rail 2.

. The orifice plates 2 also receive additional support
during their passage along the operative run of the con-
.. veyor. 3 from a-support chain 22 located correspond-
- “ingly on the opposite side of the machine from conveyor
chain 12 and providing links 23 having outwardly pro-
jecting. lips 24 forming. a rest for said plates 2. The
support chain 22 moves in synchronism with and at the
same rate of speed as the orifice plates 2 in runs par-
allet to and laterally disposed therefrom and is- guided
in its course of travel by rollers 25 and 26 correspond-
ing to rollers 15 and 19 on links 11 of chain 12 and
éngaging guide rails 28 and 29 along the operative and
return runs, respectively, thereof. An outwardly pro-
jecting guard 30 on rail 28 above the operative course
of travel of the lips 24 - on links 23 prevents the orifice
7 plates 2 from being lifted out of position. This latter
coustruction is particularly desirable in that the orifice
plates 2 are kept -down against the lips 13 of links 11
only by the overhanging shoulders 31 thereon and are
removed from the lips 13 by lifting the free end so that
the opposite end can slip over the uppeér ends .of studs
14, 14 and pass out from under said shoulder 31. Elon-
gated holes 32 in the orifice plates 2 provide clearance
for the studs 14, 14 at such times. The constant pres-
sure of the ends of U-shaped leaf springs 33 pressing
against the edges of the orifice plates 2 keep -said ori-
fice plates 2 at one position during operation of the
machine.

The orifice plate holding chain 12 and.the support
chain 22 of the ribbon conveyor 3 are advanced by the
main driving means of the machine providing a splined
vertical' drive shaft 34 between the runs of the orifice
plate holding chain 12 and providing a drive shaft (not
shown) correspondingly positioned between the runs of
support chain 22 in the manner of the prior apparatus
hereinbefore referred to.  The vertical drive shaft 34 is
encased in one of a plurality of support stands 35 and
35’ Jocated along both ‘sides of the machine in the man-
ner of said prior apparatus and corresponds to driving
means of said machines. '

As shown in Fig. 1, a pair of sprockets 36, 36 at-
" fached to a hub 37 on the vertical drive shaft 34 extend
through slits in the guide rail 20 and drive chain 12
through engagement ‘with the rollers 15 and 17 along
the length thereof.  The hub 37 also assists in holding
the vertical drive shaft 34 and sprockets 36, 36 in posi-
tion in that it is journalled in the ball bearings 38, 33
carried by a cross member of the support.stand 35.
" Motion is transferred to the vertical- drive shaft ‘34, in
turn, from a main drive shaft 40 at. the base of the
stand 35 and imparting motion thereto through meshing
worm gear 41 and worm wheel 42. A ball bearing 43
in the lower portion of the stand 35 holds the adjacent

portion of the vertical drive shaft 34 and the worm,
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wheel 42 in place through its engagement with the hub
44 of the latter and the nut 45 on the end of said hub
44. The vertical drive shaft for ‘the ribbon conveyor
support chain 22 is similar to drive shaft 34 and is not
shown in the present disclosure because of the associated
complex support means similar to’ that associated with
drive shaft 34 and not relevant to this invention, The
interconnected drive (not shown) between the drive .
shaft 34 and the drive shaft for the support chain 22
assures the proper rate of movement of the latter.

The blow-head carrier

The carrier 4 located immediately above. the ribbon
conveyor 3 provides the means of advancing blow heads
7 into alignment with each of the openings 6 in the: ori-
fice plates 2 and, while maintaining the alignment, causes
the tips 49 thereof to seat on' the glass ribbon 1. The
course of the movement of the blow-heads 7; as in the
prior patented apparatus hereinbefore referred to, par-
allels the operative Tun of the ribbon conveyor 3, and
advances the shoes 50 -on the upper portion of said blow-
heads 7 along the lower surface of a blow box 51 (indi-~
cated in Fig. 2) having openings 52 for communicating
the blowing air thereto. As shown in Figs. 2, 4, and
5, @ pair of blow-heads 7, 7 are mounted on each link
53 of a chain 54 at the same spaced relationship -as the
openings ¢ in each orifice plate 2, and stepped _rollers
55, 56 are provided on the opposite ends of hinge pins
57 for erigagement with the channel ways in tracks S8
fixing the path of movement of said blow-heads 7. The
step down, or reduced, portions 59 of the rollers 55 and
56, together with the rollers 60 on opposite sides of the
midportion of the links 53, enable the sprockets 61 and
62 (Fig. 1) of driving means to engage and advance the
blow-head carrier 4. :

During normal periods of operation of the machine,
a positive drive is provided between the blow-head carrier
4 and the main driving means of the machine (the ver-

“tical drive shaft 34) by the sprockets 61 and 62 and the

other elements .of the cross drive 63. However, provi-
sion is made in the cross drive 63 to allow the blow-head
carrier 4 to be bodily- advanced or retracted short dis-
tances with respect to the drive to permit the blow-heads
to be adjusted manually into proper aligned relation to
the openings -6 in the orifice plates 2 of the ribbon con-
veyor 3. The adjustment means does not disturb the
driving force which is transmitted to the sprockets 61
and 62 through the supporting sleeve 64 which has in-
ternal teeth which mesh snugly with corresponding spiral
teeth on theé hub .65 which is fitted over a splined cross
shaft 66. The splined cross shaft: 66, in turn, receives
motion from the internally splined hub 67 of the bevel
gear 68 which meshes with a second bevel gear 69 on 2
sleeve 70 meshing with the splines of the vertical drive
shaft 34. - Also included in_the drive is a split collar 71
fastened to the outer face of the sprocket 62 and engaging
a flange of a collar 72 on the hub. 67 of bevel gear 68,
The interlocked rélation of the collars 71 and 72 fixes
the lateral position.of the sprockets 61 and 62 in the
apparatiis. The hub 65 is similarly fixed along the splines
of the cross shaft 66 by collars 73 and 74 fastened to said
shaft 66 and located against respective ends of the hub 65.
Ball bearings 75, 76, sleeve 77 and the bracket 78 provide,
in combination with other means associated with the stand
35’, the support for the outboard or free end of the cross
shaft 66; whereas, the hub 67 of bevel gear 68, ball bear-
ings 79 and 80, the gear box 81 and the bracket 82, in
combination with other means associated with stand 35,
provide the support for the end of the cross shaft 66
adjacent the main vertical drive shaft 34. Bearings 83
and 84 within other portions of the gear box 81 support
the ‘adjacent ‘end of ‘the vertical drive shaft 34 through
engagement with the sleeve 70 surrounding said portion
of said shaft 34. .
The adjustment means hereinbefore referred to for the
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blow-head carrier 4 and incorporated within the cross
drive 63 is actuated by the hand crank-85 on the end of
a screw threaded spindle 86 extending beyond the free
end of the cross shaft 66 and has the function of moving
said shaft 66 and the hub 65 longitudinally so that the
angularity of the intermeshing teeth in the sleeve 64 and
the matching grooves (spiral keyway) in hub .65 effect
a graduated rotation of the sprockets 61 and 62 with
respect to the drive and a suitable advancement or retrac-
tion of the blow-head chain 54. The spindle 86 is threaded
in the cap 87 covering the end of the shaft 66 projecting
beyond the bracket 78 and, when turned into or out of
cap 87 effects the longitudinal movement of the cross
shaft 66, inasmuch as the bearing 88 and other associated
means, in the flared end 89 of said cross shaft 66, allow
free rotative motion but prevent relative longitudinal
motion between spindie 86 and shaft 66. . Lateral motion
of the sprockets 61 and 62 and the sleeve 64 are pre-
vented at such times by the engagement of the collar. 71
with the flange of collar 72 which is clamped to the hub

67 of bevel gear 68 by the nut 99. ‘

- Bach-blow-head 7 on a link 53 of the carrier 4, as
shown in Figs. 1, 2, and 4 passes blowing air to the top
surface of the glass ribbon 1 lying over and sagging down
through one of the openings 6 in the .orifice plates 2 of
the conveyor 3 and effects the transmission of the blowing
air through a conical tip 49 on the lower end of a hollow
spindle 91, which tip is lowered part way into the opening
6 in plate 2. The construction and manner of operating
the blow-heads 7 corresponds closely to that disclosed. in
greater detail in the Unitéd States patent 2,184,900 issued
December. 26, 1939, to Sayder and in accord therewith
provides for the downward movemeni of the tip 49 and
spindle 91 during the motion of the blow-head carrier 54
along the operative run thereof adjacent the glass ribbon
1 and the ribbon conveyor 3.

Both blow-heads 7. mounted -on each link .53 of ‘the
blow-head carrier 4 are operated simultaneously by sta-
tionary cam tracks 92, 92 (indicated in Fig. 2) on'brackets
93, 93 along the initial portion of the fun thereof and at
a time when the motion of said carrier 4 carries the rollers
94, 94 on the pin 95 retained by the clamp 96 over onto
the  lowest portions-of said ‘cams 92, 92. " The clamp 96
is located. between opposed shoulders of reduced or neck
portions 96’ of the sleeves 97, 97 surrounding respective
blow-head spindles 91, 91 of both blow-heads 7 on each
link 53 and is moved against the constant expansion pres-
sure of helical springs 98 in respective blow-heads. Said
springs 98 extend between -the enlarged “upper ends .99
of the ‘sleeves 97 and-the caps 180 extending from the
carrier link 53, The effect of the springs 98 is to lift the
sleeves 97 and the spindles 91 to the normal rest posi-
tions (Figs. 1 and 5) of this means where the clamp 96
bears against the lower end of the caps 100 where the tip
49 is above the glass-ribbon 1. "Each spindle 91 normally
follows' the movements of -the associated sleeve 97 for
almost the full distance of travel as the constant pressure
of :helical spring 101 is “usually sufficient to keep the
shoulders 102 on said spindie 91 forced downward against
the adjacent shoulder in the sleeve 97 except at the very
limit of motion thereof. The spindle 91 can be forced
upward within the sleeve 97 against the force of spring
101 should the tip 49 come to bear upon 2 nonplastic
inclusion in the glass ribbon 1. The upper. end of the
spring 101 presses against a second cap 103 seating against
the lower surface of the shoe 50 and, in combination
with the packing rings 104 and the spring-backed bellows
type. packing gland 105, seal the upper end of the -spindle
91 to said shoe 59. Both heads on each link. 53 are
accommodated by a single shoe 50 having separate pas-
sages 106, 106 therethrough in communication with each
spindle 91." : ‘ ‘

‘The downward motion created in each spindle 91 to
cause. the' blow-head tip 49 to seat on.the glass ribbon 1
also effects a lowering movement of the shoe 50 inasmuch
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as a-U-shaped key 107 locks the depending portions of
the shoe 50 to the enlarged upper ends 99 of the sleeves
97 of paired heads by its presence in aligned transverse
notches in said depending portions and said enlarged upper
ends 99. The shoe 50 is then in position to pass under
the blow-box 51 located further along the run of the
carrier. 4 and almost immediately ‘moves upward again
until it rubs against the lower surface of said blow-box
51 as the rollers 94 pass off the ends of cams 92 and
the sleeves 97 travel upward under the influence of springs
98. The latter motion normally does not disturb the
position. of the blow-head spindle 91 inasmuch -as. the
movement is small and closes up a small space between
the shoulder 102 thereon and the adjacent shoulder in
the sleeve 97.

In the course of the movement of the blow-heads, the
shoe 50 advances along the blow-box 51 and the respec-
tive passages 106 therein register, in turn, with like pas-
sages indicated at 52 for supplying the blow air thereto,
The flexibility of the bellows packing 105 on each head
in each link 53 permits the shoe 50 to seat perfectly
on-the blow-box 51 at all times without affecting the
alignment of the spindles 91 and the sleeves 97. The
positions of the blow-heads, including their spacing, is
determined only by the links 53. Said links are made
of the same material (Invar alloy) as the links 11 of
ribbon- conveyor 12 so that their relative positions are
unaffected by variations in temperature and they main-
tain their alignment at all times, The position of the
blow-heads is fixed by the engagement of sleeve 97 with
the bushing 168 and the cap 106 and is not affected by
any lateral expansion or motion in the clamp 96 because
of clearance or play provided between the shank 96’ of
the sleeve 97 and said clamp 96.

Near the end of the operative run of the blow-head
carrier 4 where the bulb 19 is completely blown to shape,
the shoe 50 on the blow-heads 7; 7 passes onto an up-
wardly sloping portion of the lower surface of the blow
box' 51 and then:beyond the end thereof. This motion
of the shoe 58 allows it and the blow-head 7 to be forced
upward by the expansion force of spring 98 and raises
the blow-head tip 49 to an clevated position above the
glass ribbon 1. - The blow-heads 7 have then completed
the operative run and swing upward into a return run
of the carrier 4 (not shown) located directly over the
Operative run, which return run carries them back to the
start of another cycle of operation.

The mold carrier

‘The mold halves 8 and 9 follow the blow-heads in
taking an operative position in relation to the glass ribbon
1 and are swung, while separated from each other, to
positions on opposite sides of the glass gob sagging
through the opening 6 of the orifice plate 2 in the manner
of the apparatus disclosed in Patent 1,790,397 -herein-
before referred to. The positioning of the mold halves
8 and 9 occurs at a position substantially midway along
the operative run of the ribbon conveyor -3 when the
endless chain 110, the ‘main supporting member of the
mold carrier 5, enters a parallel run to that of the ribbon
conveyor 3. -Cooperating mold halves § and 9 are
mounted in pairs on- each of the links 111 (Figs. 1, 2,
6, and 7) comprising the chain 116 and have a’ direction
of movement detérmined by the engagemernt of the roilers
112 and 113 on the opposite ends of hinge pins 114. join-
ing successive links 111. The rollers 112 and 113 ride
in.channels in upper rails 115 and 116, respectively, along
the “operative rum, and pass- into engagement with the
lower rails 117 and 118, respectively, on the return run
thereof, also in the same manner as the corresponding
apparatus disclosed in Patent 1,790,397 hereinbefore
referred to. :

The mold carrier 5 in the present instance is advanced
by the sprockets 61’ and 62’ of a cross drive 63’ in turn
driven from the vertical drive shaft 34 and corresponding
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to the cross-drive 63 associated with the blow-head ‘car-
sier-4. The sprockets 61’ and 62" engage ‘rollers 119
and ‘120, respectively, ‘which are- located “adjacent rollers
‘112.and 113, respectively, on the hinge ‘pins 114 between
‘Yinks: 111 and other rollers 121 .and 122 (Figs. 6 and 7)
‘intermediate said ‘hinge pins ‘114 and on opposite sides
‘of said links 111. Like all other parts of the cross drive
63", the sprockets 61’ and 62’ are numbered with primed
‘numbers corresponding to the numbers of the correspond-
ing part in‘the cross drive ‘63 and permit both the moving
effort-transmitted from vertical shaft 34 and the adjust-
‘mient forces -originating ‘in crank 85" to be transferred
‘to-the chain 110. ‘
The ‘mold ‘halves 8 and ‘9 making up each mold are
mounted upon one end of a spindle assembly 123 which
s ‘rotatable ‘within the link 111 of the mold carrier 5
-and are grouped with other mold halves 8 and 9 for a
'second ‘mold and a second spindle assembly 123 in each
1jrik 111, The manner of pairing the molds in separate
lifiks 111 of “the carrier 110 corrésponds to the pairing
of the openings ‘6, 6 in the orifice plates 2 of the ribbon
‘conveyor 3 and the pairing of the blow-heads 7, 7 in the
1inks 53 of the blow-head carrier 4 (the other parts of
‘the ‘heads of the ‘machine) and in the present instance,
enables ‘the ‘rotation of the single drive sprocket 124 (or
124’ -on alternate links 111). located upon the. opposite
Face-of the links 111 to be used to operate pairs-of molds.
“As “best seen ‘in Fig. 7, the sprocket 124 associated with
‘one ‘link -111 is mounted fast on the splined end of a
spindle 125 carried by ball bearings 126, 126 in a bell
housing ‘127 -over the inner face of said link 111 and
transmits ‘motion to corresponding spur gears 129, 129
“of the ‘spindle ‘assemblies 123, 123 associated with re-
spective molds on link 111 through a spur gear 128 on

the ‘opposite end of said spindle 125. The cooperating °

mold ‘halves 8 and ‘9 of each mold are retained by sepa-
rate sections 130 and 131 of a quickly releasable coupling
carried on two separable segments 132 or 133 (Fig. 8),
respectively, of the head end 134 of a mold support
spindle T35 and are opened and closed or rotated, as the
‘case ‘may be, during the operation cycle by the separate
Fotation effected by gear 129 in the shaft 136 within the
hollow center of the mold support spindle 135 or by the
combined rotation effected in the shaft 136 and the mold
support spindle ‘135 by said gear 129 at other times.
Support for each spindle assembly 123 is present in the
ball bearings 137 and 138 which engage spaced portions
of the mold support spindle 135 removed from the head
end 134 thereof.

The ‘mold halves 8 and 9 are subject to ready replace-

ment ‘and substitution in the respective coupling sections
130 and 131 of the spindle support assembly 123 which
atre-éngaged through generally semicircular feet 139 fit-
ting into correspondingly shaped pockets in said coupling
sections 130-and .131. A flange 140 (Fig. 8)-about the
curved "end portion of the foot 139 of each mold half 8
or9-extends into a recess or groove 141 about the pocket
in ‘the coupling section 130 or 131; and an inwardly ex-
tending lip or projection 142 on the coupling section 130
or 131 ‘engages the recess or groove 143 in the foot 139,
to hold and position the mold half 8 or 9. Reotative dis-
placement of the mold halves 8 and 9 is prevented by
movable projections or keys 144 forced into notches 144’
in the ends of the feet 139 under the expansion of helical
springs 145, 145 1ocated below each key 144. 'The keys
144, 144 which are always partially contained within trans-
‘verse slots 145’ in the coupling sections 130 and 131 also
have ‘the function of forming a releasable lock for the
mold halves 8 and 9. To this end, the keys 144 are
provided with ears 146 extending into slots formed by
external notches 147 ‘in said coupling sections 130, 131
and matching notches 147’ in the movable mold-support
segments 132, 133, which ears 146 arc engageable by a
tool capable of pulling the keys 144 completely down

into'the coupling ‘sécticns ‘130 and 131 -and ‘out of ‘engage- °
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8 . .
ment with the feet 139. Because of the releasable feature
of the coupling, there is no need, in the normal operation
of ‘the machine, for removing the coupling sections 130,
13% from the movable segments 132, 133, respectively.
However, that-operation can be performed, if need be, by
removing screws 148 and disengaging the notched lips
149 -of ‘said coupling sections 130, 131 from the oblong
ridges 149’ along the opposed faces of the movable seg-
ments 132, 133.

At the ‘time the mold carrier 5 advances the molds
into operative telation to sagging gobs of glass project-
ing below the ribbon conveyor 3, the mold halves 8 and
9 are in separated relation determined by the positions of
the segments 132 and 133 in the head end 134 of the mold.
support spindle 123, and the drive sprocket 124 -or 124’
is not being rotated. The slightly different form 'of suc-
cessive sprockets 124 and 124’ (Fig. 7), whereby one is
elevated above the other, prevents interference between
the ‘teeth thereof when the links 111 of the mold carrier
110 pass about the end turns and the mold bodies are
pivoted about pins 114. The advance of the mold carrier
5 along its operative run almost immediately brings the
drive sprocket 124 or 124’ into enigagement with the first
of a series of regularly spaced rollers 150 (Fig. 2) consti-
tuting the teeth of a-normally fixed rack or rail section 151,
and effects rotation of said sprocket 124 or 124’ and ‘a
closing movement in the head segments 132, 133 and
the ‘mold ‘halves 8 and 9. The rotation of sprocket 124
(or -124’) is transferred through spindle 125 and the
meshing gears 128, 1292 to the shaft 136 within the mold
support spindle 135 and turns a gear 152 'in engagement
with racks 153 and 154 attached to the segments 132 and
133 respectively so that said segments 132 and 133, and
the mold halves 8 and 9 indirectly mounted thereon, are
pulled toward each other. Quadrant shaped lips 1585, 155
on opposite sides of facing portions of the segments 132
and 133 sweep over the top-surface of a cover plate 156
on the head end 134 of the mold support spindle 135
when the mold halves 8 and 9 close on each other and
throw off broken glass. and other extraneous material
which may ‘work its way through the clearance notches
157 (only one being shown) provided in said cover plate
156 for the connecting portions of the segments 132, 133
and the racks 153, 154 and ‘into the slide ways 158 for
said racks 153; 154, At the limit of movement, rollers,
like that indicated at 159 and backed by a helical spring
160 in a well in the head end 134 of the spindle 135, pass
orito the sloping shoulders 161 on the lower surface of the
racks 153 and 154 and, by their pressure of engagement,
hold the segments 132 and 133 and the mold halves 8 and
9 ‘together.

During the interval -of the closing movement of the
mold halves 8 and 9, the mold support spindle 135 and,
accordingly, the molds, are prevented from rotating with
the shaft 136, which turns in the ball bearing 162 in the
formeér, by the locking action of prongs or keys 163 (Figs.
2,6-and 10) located within one of two directly opposite
notches 164 in the periphery of the head end 134 of said
mold support spindle 135. The prongs or keys 163 asso-
ciated ‘with the spindles 135, 135 of each link 111 .of the
mold carrier 110 .project from opposite end portions of a
slide 165 contained within a cavity-in a block 166 fastened
to ‘the normally top surface of said link 111 and are
forced against ‘said spindles 135, 135 by the expansion of
a ‘helical spring 167 within ‘an opening in-said slide 165
and bearing against a depending tongue 168 on the stops
169 attached to .one side of block 166. = Channels 153’ in
the top suiface of the block 166 have accommodated the
racks 153 :of the mold support segments 132 ‘when' the
mold halves 8 and ‘9 were separated, whereas.the corre-
sponding channels 154" in the block 166’ ‘accommddate
the racks 154 thereof at that time.

. The ‘miolds take up. the rotative motion of ‘the :shafts
136 the -instant the mold halves 8 and 9 are brought to-
gether as the motion of the links 111, ‘at that time, ad-
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vances triggering means- 170, located thereon to' one
side of the mold spindle assemblies 123, 123, into en-
gagement - with. actuating means 171 along the run and
thereby effects the withdrawal ‘of the keys 163. The
motion of the link 111 causes the roller 172 on the
lever 173 of the triggering means 170 to strike the nor-
mally stationary cam. 174 on the upper end of an arm
175 attached to the track 115 and thereby turns said le-
ver 173 about the pin 176 so that the link. 177 connected
to its lower end by pin 178 pulls the slide. 165 away
from the mold spindle assemblies 123, 123. The link
177, which stides along the base of a depréssion in the
link 111, effects engagement with the slide 165 through
an upstanding lip 180 located within a transverse notch
in the end portion of said slidé 165 and retracts it to
the extent that the depending lip 181 on the latch 182
drops into-a second transverse notch: 183 in said end
portion and is in position to hold said slide 165 at said
retracted position.  During prior intervals and until the
slide 165 is fully retracted, the latch 182 which is also
pivoted on the pin 176 is prevented from moving down-
ward, although under the constant pressure. of spring
184, by a laterally. projecting ear 185 (Fig. 9) on the
lever 173 which forms a rest for projection 186 on the
lower surface of the latch 182. A cover plate 187 at-
tached-to the link 111 and extending over the triggering
means 170 forms the rest for the upper end of the spring
184 and prevents foreign maiter from entering into and
interferring with the operation of said mesns. The .dis-
engagement of the keys 163 from the spindle assemblies
123 causes the rotation of the drive gear 124 effected
by contact with succeeding stationary ‘rollers 150 along
the run of the mold carrier 5 to rotate said spindle as-
semblies 123 inasmuch as the mold halves 8 and 9 are
then in contact with each other and, accordingly, no
relative motion can then occur between gear 152 and
the racks 153 and 154,

The molds continue to be rotated during the stilt
further advance of the mold carrier 5 until finally, when
the bulb 10 is completely formed theréin, the sprock-
et 124 passes from the last of the series of rollers 150,
At that time, the direction of rotation of the sprocket
124 is reversed by its passage into engagement with the
first of a second series of stationary rack teeth in the
form of rollers 190 (Fig. 2) iocated along the path of
travel of the mold bodies and on the opposite side there-
of from rollers 150; and the triggering means 170 is
caused to bring the keys 163 into locking arrangement
with the spindle assemblies 123 so that the rotation of
said sprocket 124 separates the mold halves 8§ and 9.
The rollers 190, like rollers 150, are mounted separate-
ly on independent rail or rack sections (191 in the pres-
ent instance) within slide ways of a block 192 on an arm
193 and can be pushed back out of the course of move-
ment of -the sprockets 124 and 124’ against -the resist-
ance of a helical spring 194 without injury should the
spindle assemblies 123 inadvertently become locked or
wedged in one position. A pivoted mounting in the form
of rods 195 for arms 193 also allows the rollers 150
and 190 to be withdrawn from the path of movement of
the sprockets 124, 124’ should it be desirable to operate
the machine without opening or closing the molds,

The triggering ‘means 170 is actuated by the strik-
ing of the roller 172 on the upper end of the lever 173
against the cam 196 on .the normally stationary arm
197 of actuating means 198 located along the presently
traversed portion of the course of movement of the mold
carrier 5 and forces said roller 172 and lever  portion
downward to the position (Figs. 2 and 10) they were
located at when entering the operative run of the ma-
chine, The movement of.the lever 173 brings the ear
185 thereof against the projection 186 of the latch 182,
thereby forcing said latch 182 out of the notch 183
in the slide 165, and pushes the link 177 back so that
said slide 165 and the keys 163 can advance toward the
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spindle assemblies under the expansion pressure of spring
167.. "The keys 163 enter one of the notches 164 in. the
heads 134 of the spindles $35 and prevent said spindles
135 from being rotated with the shafts 136 under the
influence of the rotation of sprocket 124 or 124’ so that
the independent rotation of gears 152 separates . the
mold halves 8 and 9 by moving racks 153 and 154. ‘At
the limit of motion, the head sections 232 and 133 en-
gage ‘the stops 169 and 199 respectively ‘which are cor-
respondingly attached to the blocks 166 and 166" at op-
posite sides thereof. ~This operation completes the cycle
occurring during the passage of the mold carrier 5 through
the operative run of the machine and arranges the ele-
ments thereof again in the relation in which they started
said ‘run. . Should the triggering means 170 be inopera-
tive for some reason at the time it engages the actnat-
ing means 198, the cam 196 will be forced back as the
support arm 197 therefor will swing about the pivot pin
200 in the bracket 201 against the resistance applied to
the heel 202 of said arm 197 by the push pin 203 and
the helical spring 204;

While we have described a preferred embodiment of
our- invention, it will be obvious to those skilled in the
artthat various changes and modifications may be made
in the form and the’ arrangement of parts within . the
spirit and scope of the invention.

. What we claim as new and desire
Patent of the United States is:

1. In a glass working machine for forming glass articles,
the combination of a blow-head carrier comprised of a
plurality of articulated links, means mounting said carrier
for movement along a horizontal operative run, a pair of
blow-heads mounted on each link and comprising separate
body portions carrying hollow spindles movable therein to
and from’ operative positions outwardly of said carrier,
the body portions of individual blow-heads on each link
being separately secured directly to said link in accurately
spaced relationship, means interconnecting the spindles of
the pair of blow-heads on each link for effecting simul-
taneous movement of said spindles with respect to the
carrier, and means along the horizontal run of said car-
rier for actuating the said interconnecting means upon
movement of the carrier.

2. In a glass working machine for forming glass articles,
the combination of means. for supporting and blowing
glass along a. horizontal operative run, a mold carrier
comprised of a plurality of links, means mounting said
carrier for movement along said horizontal run, a pair of
molds each composed: of separable halves, a pair of ro-
tatable spindle assemblies mounted on-each link, each
spindle assembly comprising a rotatable hollow spindle,
a pair of mold carriers provided with rack members and
mounting a pair of said mold halves on each of said hollow
spindles for movement to open or closed position and
for rotation with said hollow spindle, and a rotatable
shaft located within each said hollow spindle and carry-
ing pinion means engageable with the said rack members
for actuation of said mold carriers upon rotation of the
shaft, means common to the spindle assemblies on each
link for selectively preventing rotation of the said hollow
spindles, common sprocket drive means mounted on each
link and connected to rotate the shafts thereon, means
located along the said horizontal run for actuating said
sprocket drive means, and means also along the said hori-
zontal run for rendering ineffective said spindle rotation-
preventing means upon closure of the mold halves.

3. In a glass working machine for forming glass articles,
the combination of means for supporting and blowing
glass along a horizontal operative run, a mold carrier com-
prised of a plurality of links, means mounting said carrier
for movement along said horizontal run, a pair of molds
each composed of ‘separable halves, a pair of rotatable
spindles assemblies mounted on each link, each spindle
assembly comprising a hollow rotatable spindle having an
exteriorly notched head end, a pair of mold carriers pro-

to secure by Letters
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vided with rack ‘members and mounting a pair of said
mold halves on. the head end ‘of each of said ‘hollow
spindles for movement to open or closed position and for
rotation “with said hollow spindle, a rotatable shaft lo-
cated within each said hollow spindle and carrying pinion
means engageable with ‘'said rack members for actuation
of said mold carriers upon rotation of the ‘shaft, a slide
retained by each link and having keys for projecting into
the notches in the heads of the spindles at’ one position
thereof for locking said spindles against rotation, common
sprocket drive means mounted on each link and con-
nected to rotate the shafts thereon, means mounted along
the said horizontal run for actuating said sprocket drive
means, and -means also along said horizontal run for

effecting retraction of said slide upon closure of the mold 15

halves to permit rotation thereof.

‘4. Ina glass workmg machine of the class described, a
mold carrier comprising-an endless chain of articulated
links and means mountmg said carrier for movement along
a horizontal run, a pair of mold mechanisms mounted
on each link, each of said mechanisms comprising a ro-
tatable hollow spindle, ‘a pair of ‘mold carriers provided
with rack members and carrying mold halves.and mounted
on eéach said spindle for movement to open or closed
position and for rotation with said hollow spindle, a ro-
tatable shaft located within:each said hollow spindle and
carrying a pmlon meshing with the racks of - the associ-
ated mold carrier, a.common. drive sprocket connected to
effect rotation of both shafts of the mold mechanisms on
each link, first and second .rack members located ‘along
successive portions of the said horizontal run and on op-
posite sides-of the line of travel of the. drive sprockets.and
alternately engaged by said sprockets, the first rack mem-
ber effecting rotation of said sprockets in .a direction to
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first close ‘the mold halves and to. then Totate them the
second rack member effecting rotation of the sprockets in
the reverse direction to open the mold halves, key means
mounted on each link for movement into and ‘out of lock-
ing relationship with the “associated ‘hollow :spindles ‘on
said link, and means along ‘said horizontal run for effect:
ing unlocking of said key means upon ¢losing of said mold
halves to permit rotation thereof and for effecting’ locking
of said key means upon engagement of said drive sprocket
with the said second rack member to effect opening of the
mold halves.
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